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transistor 103a of the selection circuit; and a comp 
comparing a vo ltage output fro m the reading HEnE 
output from the |fcMs!/=IiWsB5| l 1 03b. 



irator circuit 105 for 

J] cell 101b and a voltage 



Summary of Invention Paragraph - BSTX (1 5): . 
[001 4] In order to perform a reading operation from the reading QSS&ft cell 
101b, the sense amplifier circuit 100 shown in FIG. 10 ca n include a charging 
circuit 106 for providing t he drain e lectrode of the reading EESES! cell 1 01b | 
with a bias voltage of the ^^^^ cell reading condition, and can also inclu de 
a charging circuit 107 for provi ding the d rain electrode of the J 
1 03b with a bias voltage of the liiMnM^ cell reading condition. 



reference ceil 



Summary of Invention Paragraph - BSTX (17): 

[00161 As shown in FIG. 10, a gate voltage to be applied for performing the 
reading operation (hereinafter, referred to as a "rea ding gate voltage") is 
applied to the control gate electrode of the reading in^n>n r j celM 01 b selected 
by the selection transistor 101a. Simultaneously, a drain voltage to be 
applied for performing the reading operation (hereinafter, referred to as a 
"readin g drain vo ltage") is applied to the drain electrode of the selected 
reading fAWAWA cell 101b through the selection transistor 101a by the charging 
circuit 106, transistor load 102a (FIG. 11) and the resistance load 102b (FIG. 
12), 



Summary of Invention Paragraph * BSTX (1 8): 

[001 7] The c harging circuits 106 and 1 07 operates u ntil the drain e lectrode 
of the ffSfffflB cell 1 01 b and t he drain electrode of the 1 03b 

obtain the drain voltage of the ESSS! cell reading condition. After the drain 
voltage is reached, the charging circuits 1 06 and 107 stop operating. A source 
electrode of the selected reading ESBE85 cell 101b is grounded through a 
transistor or the like, and thus a current flows bet ween the drain electrode 
and the source electrode of the selected reading jJESBR ceil 101b (hereinafter, 
this current will be referred to as a "reading current"). 



reference cell 



Summary of Invention Paragraph - BSTX (20): 
[0019] Substantially the same operation is performed for the [j 
103b, As a result, a refere nce current flow s between the drain electrode and 
the source electrode of the BaBBBIll 103d T ^e reference current is 
converted into a voltage by the load of the current detection circuit 1 04, and 
the voltage is input to the other input end of the comparator circuit 105 
(hereinafter, the voltage obtained from the reference current will be referred 
to as a "reference voltage"). 

Summary of I nvention Paragraph - BSTX (21 ): 

[0020] The reading current of a selected reading 5JSE3J5 cell 101b containing 
electrons in the floating gate electrode, i.e., the program cell, is smaller 
than the reference current. The reading current is converted into a voltage by 
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TITLE: 



Read ing 
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Abstract Paragraph - ABTX (1 ): 

A read ing circuit, for reading data from one lukLukld cell of a plurality of 
li'if=!«it*Wj c ells, inclu des a plurality of division sensing circuits each connected 
to the one ESfljluMfl cell via a sensing line corresponding thereto among a 
plurality of sensing lines; and a current-voltage conversion circuit for 
converting a current flowing through each sensing line into a sensing voltage 
representing a potential of the corresponding sensing line. Each division 
sen sing circu it includes a current load circuit for supplying a current to the 
one GuTSSTiceii via a corresponding sensing line, and a sense amplifier for 
sensing a potential difference between the corresponding sensing line and a 
corresponding reference line of a plurality of reference lines. The current 
load circuit included in at least one division sensing circuit has a current 
supply capability different from that of the current load circuit included in 
another division sensing circuits. 



Title - TTL (IV 

Reading flllfJIIHM^^.fJJJimiH and semiconductor 



device 



Summary of invention Paragraph - BSTX (3): 
[0002 ] The present inventi on relate s to a reading Ml/4HHMj4^/jtMJ 
and a semiconductor (BEESK device including such a reading & 



Summary of Invention Paragraph - BSTX (5): ^^^^ 
[0004} In general, a readi ng circuit for reading data from a EEEEB ce! ' 
array inc luding a plurality of BSEE cel,s supplies an electric current to a 
5JESEB ce ^ having data sto red therein, and compares the current (cell current) 
flowing through the cell with a reference current so as to determine 

whether the level of the cell current is higher or lower tha n the level of the 
reference current. Thus, the data written in the jBB5555 ceil is read. Such a 
system of reading data is referred to as a "current sensing system". 

Summary of Invention Paragraph - BSTX (6): mmmmmmmm 
[0005] For example, data is read from so-called two-level BBS cells which 
can store 1-bit data in one IBHnffB cell as described below with reference to 
FIG. 9B. A first state in which the level of the ceil current is higher than 
that of the reference current (corresponding to data "1"), and a second state 

.which thft.lm/ftl mf ttm r.ftll current, islnwftr thwnjhat. fif th ft raj nrp . . . _ , 
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Abstract Text - ABTX (1 ): 

There is provided a semiconductor EBB! device in which the trouble in 
reading data due to an overshoot of a data signal can be avoided even when a 
reference signal for givin g a refer ence for the determination a logical value 
of the data sig nal from a pgfBgfi cell is constantly generated. This 
semiconductor BEEjjj devic e is constructed such that data is read by compa ring 
a data signal from a luMiB! ceil with a reference signal f rom a fEESkUfJ M M 
in a differential-type sense amplifier. The semiconductor BBSSfiB device 
comprises a feedback circuit for limiting a relative change between the 
reference signal and the data signal received by the differential* type sense 
amplifier. This feedback circuit momentarily feeds an output of the 
diff erential-ty pe sense amplifier back to its input node, when data stored in 
the ESSIE cell is read out, to thereby momentarily render the data signal and 
the reference signal equal to each other. 

TITLE -Tl(1): 
Semiconductor 5JH5SJ5 device 

Brief Summary Text - BSTX (3): 

Thi s inventio n relates generally to semiconductor lnE?Rgffi devices such as a 
flash IViM'i'iMm an EP ROM (Erasable and Programmable Read Only (SHuER ) and a ROM 
(Read Only litJiifekl), and more particularly to a semiconduct or jyB§ B device of 
such type that data is read by comparing a data signal fro m a Eu?jAM cell with 
a reference signal/reference voltage from a 

Brief Summary Text - BSTX ( 6): 

In general, a serriconductor |fi&&!fi device such as a flash BaBSS is 
constructed so that multi-bit (eight-bit, for example) can be inputted and 
outputted. A principal structure of a read system in a semicon ductor ESS S 
device of such type is s hown in FIG. 3. As s hown in FIG. 8, a EHffiiSfcell 
array 11 00, comprising liMiM»lk\IIIJi'iH'AMA cells (not shown) arranged in a 
matrix, is divided into blocks 1100-1 to 1100-8 in correspondence with data 
bits DO to D7 of external data D, respectively. 



Bri ef Summ ary Text - BSTX (7): 

A fflTCIflBj of word lines WL are arranged to extend in the row direction of 
;fjt« jW3M tn j3«g? jhrptinh thg, f9^SBSl^^£X^Jp .1.1 fUVfi 
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(37) ABSTRACT 

Tocft: i* pft* idod a Kml&**S*cu* rocmso devix la »"hk» 
it* tmjN* in isatSflf data <h» ft> M iwoAoot or a dm 
tiyui eta he avoided cvw wt*» » nrlcicncc t^jwl br 
fiivcj a red«oev (• Ike dtarwucaUin » luticil vaW or 
die daw mjojI I(ks a nisasvjr ccii a uxntiwiy icaualcd 
TliK vcttutviaJKt* uami) tftvka i> atari! Dy-Vd m<t\ &t\ 
data t» rcaJ 9y t-ooputjup a dxa tssiul ftM» a toccww j «U 
» 'A < icftwa.'y ii^ul fi£M» a rtltanhV uafl In a <«iflMVtei*l. 

inmprBK* a toalwk cir.Bii iU limuuit a rU«ii«c ^V>i£t 
Unurati Unr refenokx >%nal *ud Uw data ^iw! 7tcc*v«i bj 
fee <Wfmwu!-tyj>c «cc« amnKOet. ThM Kvdha4,k anvil 
muotciv 'ii) (vtAs *a ott^iut ul* ihc djitrtmial-!)^* k,tv» 
aoipliftcf batt t» ib» inp«j uudr. ayJaw dtU *!ivcd k tint 
wiiKfj ««U » K ad out. lo MKia>! »iity ftai-f the 

J*u ni^ftll *nt< Ihc ru'vA.-nx aa^ul <^a«J » «a^t whet. 

12 ClMm>. 10 Uramlnc hlatata 



EH.R 



4 ac*y't- 



rx?uri*-i DOl/TD-)5- 
! r tS03-) \ ; 



JWlii-O D0ur»-l DOl/TD-)5 

sea-ol 

St 





i£B$t WtJFlEtl CTOW j 
















i 




"! t ! , ; 



.1 iv*-0 I !0A-t- M0A-i5. 



1,111 LH.I.. ■"■I-UJ.IUH1J.I11I. 

■ ge &«t Bew Xoob ffrxw tfc* > 

Joia[B|*lH ^M*'fl [a I^S? 

US-PAT-NO: 5982662 
DOCUMENT-IDENTIFIER: US 59826* 



ig^3g_gjf[lg 111° o> 1 d b lga|<**g «flT|tt [a a a i 



TITLE: 



Semiconductor (yfi»n 
characteristics for data hi 



KWIC - 





meted 

- Dfcedton — 
















"lookin 








j^&rt Oft* 




Dfioumenla 



r Baccate 

CM I 



Abstract Text • AB TX(1): 

A semiconductor EEfiS device i s describ ed that has an improved read 
characte ristics. The semicond uctor device includes a plu rality of 

ce!!s ' 0 ^^B E3| a comparator located between the [uMiiM/j cells 
and the lif4^MflH3ii ano a oiscriminator coupled to the comparator. The 
comparator compare s the actu al signal equivalent to a value of a current 
flowing in each of the IflHijffiB cells and reference signals equivalent to a value 
of a current flowing in^e^BESB3H with ©ach other to output a 
comparison result signal in each of data reading operation mod es. The 
discriminator discriminates a value of data stored in each of the UBSEB ceIls 
based on the comparison result signal The discriminator includes a circuit 
shared for discrimination of a data value in each of the data reading operation 
modes. 



TITLE- Tl{1): 

Semiconductor 
having multi values 



device with improved read characteristics for data 



Brief Summary Text - BSTX (3): 

The present invention relates generally to a semiconductor ImUiMJJj device. 
More particularly, this invention relates t o a flash EE PROM (Electrical 
Erasable and Programmable Read Only lAHi'tMfl ) with improved read characteristics 
for data having multi values. 

Brief Summary Text - BSTX (5): 

Consider able attention has rece ntly been given to Ift Wffl ffi semiconductor 
li'ikViMiMm such as a ferro-electric IuM'hMJ I EPROM (Erasable and Programmable 
Read On ly ByBg) and E EPROM (Electrically Erasable and Programmable Read Only 
EBuES!)- To store data, an EPROM and EEPROM use a floating gate for storing 
charges and a control gate for detecting a change in threshold voltage 
according to the presence or absence of charges in the floating gate. EEPROMs 
include a flash EEPROM which can perf orm data erasure for the entire p 
chip or partial data erasure for each of a Ij UIMl^li^rTgjgfaiiT*!^ 
cell array. There are two general types of|yB& cells in a flash EEPROM: a 
split gate type and a stacked gate type. 
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Fig. 21 
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